S2 -Synthetic Procedures
NOTE: Mn carbonyl compounds evolve carbon monoxide upon complexation! Adequate ventilation should be ensured during the preparation of corresponding complexes to avoid exposure to toxic CO gas.
Ligand L1 and complex 1: L1/L2: Typical procedure for L1. 4 gram of mesityl imidazole (21.5 mmol) was added to suspension of N-methyl-2-bromoethylamine hydrobromide (5.08 g, 21.5 mmol) in 25 ml acetonitrile. The mixture was incubated at 80 °C for 30 hours. Upon cooling the solvent was removed on the rotary evaporator, the oily residues were taken up in 75 ml water, neutralised with saturated aqueous sodium carbonate solution till pH ca. 9 and extracted with ethyl acetate (2 x 100 ml) to remove unreacted organic materials. At this point imidazolium salt remains in aqueous phase. After extraction the solution in water was vigorously stirred with KPF 6 (6 g, ca. 1.5 eq.) to form a turbid emulsion followed by extraction with dichloromethane (3 x 100 ml). Organic extracts containing L1 were dried with sodium carbonate, evaporated to dryness to produce a viscous oil. Trituration with diethyl ether leads to formation of the solid L1 that was crushed, ether was decanted and solids were co-evaporated three times with 50 ml acetonitrile to remove traces of water. The flask was immediately transferred to the glovebox to avoid moisture accumulation. L1: 6.02 g (72%) used as prepared without additional purification. See NMR data below. 3H), 2.37(s, para mes-CH 3 , 3H) and 2.05 (s, ortho mes-CH 3 , 6H).
Complex 1
Procedure was repeated in triplicate on a scale from 0.1 to 2 mmol to give similar results. Typical procedure: L1 (390 mg, 1 mmol) was taken up in 5 ml of dry THF and KHMDS (200 mg, 1 eq) was added as solution in 0.5 ml THF at room temperature. At this point the mixture turns slightly turbid.
Stirring was continued for 10 minutes and Mn(CO) 5 Br (275 mg, 1 eq) was added as solid. Slow evolution of CO starts immediately and seizes in ca. 10 minutes. Reaction mixture was further heated to 60 °C overnight and evaporated to dryness. Residual oil was washed with pentane, re-dissolved in DCM, filtered through a Celite plug to remove KPF 6 . Pentane was added to the solution and the mixture was set to crystallize vs. pentane vapours. This furnished two batches of orange crystals. Yield: 309 mg (67%) 1 H-NMR (400 MHz, CD 2 Cl 2 ): δ 7.18 (d, 3 Page S7 of S47 Figure S3 . 13 20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210  220  230 13C (ppm)
Page S8 of S47 Page S10 of S47 Figure S6 . IR spectrum of 1. Page S12 of S47 Figure S7 . 1 H-NMR spectrum of L2 in CDCl3 (400 MHz). Page S13 of S47 Figure S8 . 1 H-NMR spectrum of 2 in CD2Cl2 (400 MHz). Page S14 of S47 Figure S9 . 13 Page S15 of S47 Figure S10 . gHMQC-spectrum of 2 in CD2Cl2.
Page S16 of S47 Figure S11 . Section of gCOSY spectrum of 2 in CD2Cl2 used for connectivity analysis.
Page S17 of S47 3.7 mg of complex 2 (7.8 µmol) were dissolved in 0.9 ml C6D6. The spectrum was recorded and to the liquid was added ~20 µmol of isopropanol via stock solution in C6D6. Another measurement was performed. To this solution solid KO t Bu (1.8 mg, 2 eq, 15 µmol) was added with vigorous stirring.
The sample was immediately analysed by 1 H-NMR and after approximately 1 hour at RT.
Upon addition of base the complex reacts to a mixture of compounds ( Figure S15) . The resonance at -3.43 ppm is assigned to a Mn hydride species that is formed in trace quantities (≤2 %). A second hydridic resonance at -6.75 ppm appears after standing overnight at RT (Figure S16) . Over time the colour of the solution changed from yellow to brown/green. 
S3 -Catalytic Transfer Hydrogenations

Procedure -General
Inside the glovebox, a 4 ml glass vial equipped with a PTFE-coated magnetic stirring bar was loaded with n-dodecane as internal standard, solvent and/or 2-propanol, catalyst and base via stock solution in the appropriate solvent, and acetophenone.
Typical loadings: 0.114 mg 1 (0.25 µmol, 500 ppm, 0.05 mol%), 0.56 mg KO t Bu (5.0 µmol, 1.0 mol%), 25.0 μl n-dodecane, 3.82 ml 2-propanol, and 58.4 µl (0.5 mmol) acetophenone.
The vial was taken outside of the glovebox and was heated in an oil bath on a magnetic stirring plate.
The reactors were stirred at 500 rpm and heated to the desired temperature. Negligible heating time was assumed due to small diameter vials in large heat basin.
Afterwards, the vial removed from the oil bath and was the reaction was immediately quenched upon addition of 1 ml 2 wt% acetic acid in 2-propanol. The reaction mixture was sampled, diluted with 2propanol, and analysed as described.
Procedure -Kinetic Experiments
Inside the glovebox, a 4 ml glass vial equipped with a PTFE-coated magnetic stirring bar was loaded with n-dodecane as internal standard, solvent and/or 2-propanol, and catalyst and base via stock solution in the appropriate solvent. Inside the glovebox, the vial was placed inside a pre-heated metal heating block (Figure S17) , stirred at 500 rpm, and heated through for 30 minutes. After heating, substrate was added to the flask and the experiment was started. At appropriate times a small aliquot was removed from the reaction mixture by pipette (50 µl), was immediately quenched upon addition of 100 µl 2 wt% acetic acid in 2propanol, diluted with 1.0 ml 2-propanol, and subsequently analysed as described. 
Procedure -Substrate scope
Inside the glovebox, a 4 ml glass vial equipped with a PTFE-coated magnetic stirring bar was loaded with the appropriate amount of substrate. To this was added 3.8 ml of a stock solution containing 0.114 mg 1 (0.25 µmol, 500 ppm, 0.05 mol%), 0.56 mg KO t Bu (5.0 µmol, 1.0 mol%), and 25.0 μl ndodecane in 2-propanol. The contents were well mixed and an 100 µl aliquot was removed for prereaction GC-analysis.
The reactors were stirred at 400 rpm and heated to 40 °C for 24 h. Negligible heating time was assumed due to small diameter vials in large heat basin.
Procedure -Analytical Details
Initial experiments and optimisation: measurements were performed on an Agilent 6890 
Catalytic Transfer Hydrogenations
Initial reaction optimisation Acetonitrile 41 820
Effect of base loading
[a] Conditions: 0.5 mmol acetophenone, 0.05 mol% 1, 1 mol% KO t Bu to substrate, 10 eq. i PrOH, 3.5 ml solvent (total 3.82 ml), 40 °C, 2 h. Yield determined by GC-FID using n-dodecane as internal standard. [a] Conditions: 0.5 mmol acetophenone, 0.05 mol% 1, 1 mol% KO t Bu to substrate, 5 mmol hydrogen donor in 3.82 ml liquid (balance THF), 40 °C, 6 h. Yield determined by GC-FID using n-dodecane as internal standard. Figure S19 . Hydrogen donor optimisation for acetophenone TH with 1. Data in Table S4 . Table S5 - Table S8 . Yield determined by GC-FID using n-dodecane as internal standard. Figure S21 . Effect of catalyst concentration for acetophenone TH with 1 at 70 °C. Data in Table S9 - Table S12 . 
Hydrogen donor screening
Sequential substrate addition
An experiment was performed to study catalyst lifetime over sequential additions of substrate. A typical reaction mixture was prepared as described (0.5 mmol acetophenone, 1 mol% KO t Bu to substrate, 5000 or 500 ppm 1, 3.82 ml i PrOH, and n-dodecane as internal standard). The mixture was heated for 1 h at 60 °C, after which an aliquot was removed for GC analysis. An additional charge of substrate (0.5 mmol) was added and the vials were again heated at 60 °C for 1 h. This cycle was repeated three more times (total of 5 additions of 0.5 mmol acetophenone). The fifth portion was allowed to react for 16 hours to allow it to reach equilibrium. Results are described in Figure S22 and Table S13 . Figure S22 . Effect of sequential substrate addition for acetophenone TH with 1 at 60 °C. Data in Table S5 . 
